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(H07-181507) 

[Title of the Invention] LIQUID CRYSTAL DESPLAY DEVICE AND 
INFORMATION TRANSMISSION APPARATUS HAVING THE SAME 

[Abstract] 

[Object] To make a cleaning process unnecessary and to 
suppress deterioration of display quality, by preventing 
sealing failure or leakage of liquid crystal. 

[Construction] When liquid crystal is dropped in a liquid 
crystal holding part 22, the dropped liquid crystal is 
surely received in the liquid crystal holding part 22 and is 
injected into a gap between substrates from the liquid 
crystal holding part 22 without leakage thereof. When a 
closing material 9 is dropped in the liquid crystal holding 
part 22, the dropped closing material 9 is surely received 
in the liquid crystal holding part 22, thereby sealing the 
injected liquid crystal and preventing leakage of the liquid 
crystal. Since the leakage of the liquid crystal is 
prevented, a cleaning process or a cleaning device for 
removing the leaked liquid crystal is not required, thereby 
reducing the manufacturing cost of the liquid crystal 
display device. Since the liquid crystal display device is 
surely sealed, air is not infiltrated and thus display 
quality is not deteriorated. 
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[Claims] 

[Claim 1] A liquid crystal display device comprising first 
and second substrate disposed to oppose each other with a 
gap therebetween, a sealing member disposed between the 
first and second substrates so as to surround a 
predetermined area of the substrates, and liquid crystal 
injected into the predetermined area between the first and 
second substrates, 

wherein the first substrate has a size greater than 
that of the second substrate and a part of the sealing 
member is protruded from the second substrate so that the 
sealing member is disposed in a closed pattern on the first 
substrate, 

wherein the part of the protruded sealing member and 
the first substrate form a liquid crystal holding part which 
communicates with the gap between the first and second 
substrates, and 

wherein the liquid crystal holding part is closed after 
the dropped liquid crystal is injected into the gap between 
the first and second substrates. 

[Claim 2] An information transmission apparatus 
comprising: 

a graphic controller for outputting a data signal and a 
scanning signal; 

a scanning signal control circuit for outputting 
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scanning line address data and a scanning signal; 

an information signal control circuit for outputting 
display data and a scanning signal; and 

the liquid crystal display device according to claim 1. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Applicability] 

The present invention relates to a liquid crystal 
display device in which liquid crystal is interposed between 
a pair of substrates opposed to each other and an 
information transmission apparatus having the liquid crystal 
display device 
[0002] 

[Description of the Related Art] 

Conventionally, a variety of liquid crystal display 
devices are known. An example thereof is shown in Fig. 1. 
[0003] 

A liquid crystal display device 1 shown in Fig. 1 
comprises a TFT substrate (first substrate) 2 and a color 
filter (CF) substrate (second substrate) 3. An alignment 
film (not shown) having subjected to a rubbing process is 
formed on each of the substrates 2 and 3. The substrates 2 
and 3 are opposed to each other with a predetermined gap 
therebetween and a sealing member 6 is disposed in the gap 
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between the substrates so as to surround a predetermined 
area 5 (hereinafter, referred to as "display part 5") of the 
substrates 2 and 3. 
[0004] 

An edge of the sealing member 6 and an edge of the CF 
substrate 3 coincide with each other and an opening 7 for 
injecting liquid crystal is formed at the edge portion. The 
liquid crystal is injected using the opening 7, after the 
substrates 2 and 3 are bonded to each other with the sealing 
member 6 and the sealing member 6 is hardened. The opening 
7 is closed with a closing material 9 such as epoxy resin 
after injecting the liquid crystal (see Fig. 2) . 

[0005] 

[Problems to be Solved by the Invention] 

However, in the conventional example, as shown in fig. 
2, the edge of the sealing member 6 may be recessed from the 
edge of the CF substrate 3, which causes various problems. 
[0006] 

That is, in order to close the opening 7, the closing 
material 9 should be infiltrated between the substrates 2 
and 3. However, it is difficult to completely close the 
opening 7 and thus a clearance 10 may occur between the 
closing material 9 and the sealing member 6. In this way, 
when the clearance 10 occurs, the liquid crystal may be 
leaked through clearance 10 at the time of heating the 
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liquid crystal display device 1 in an annealing process, etc. 
for improving an alignment characteristic of the liquid 
crystal and the leaked liquid crystal may enter between the 
substrates other than the display part 5, thereby 
contaminating wire bonding pads (WBP) . When the wire 
bonding pads are contaminated, a cleaning process should be 
performed for removing the liquid crystal, thereby making 
works complex. In addition, some cleaners may expand the 
sealing member 6 or the closing material 9, thereby reducing 
reliability of the liquid crystal display device 1. 
[0007] 

Furthermore, when the clearance 10 occurs, air enters 
the display part 5 in the process of cooling the liquid 
crystal display device 1, thereby deteriorating display 
quality of the liquid crystal display device. 

[0008] 

On the other hand, in a dropping method using a 
dispenser, the injection of liquid crystal is performed by 
dropping several droplets of liquid crystal in the opening 7. 
However, when the amount of liquid crystal outwardly leaked 
from the opening 7 is increased, the amount of liquid 
crystal injected is insufficient. Accordingly, the liquid 
crystal cannot fill the whole display part 5, thereby 
deteriorating the display quality of the liquid crystal 
display device. In addition, the leaked liquid crystal may 
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contaminate the wire bonding pads, as described above, 
thereby requiring a cleaning process. 
[0009] 

Therefore, it is an object of the present invention to 
provide a liquid crystal display device in which the above- 
mentioned problems have been solved by completely injecting 
and sealing the liquid crystal and an information 
transmission apparatus having the liquid crystal display 
device . 

[0010] 

[Means for Solving the Problems] 

The present invention is contrived in view of the 
above-mentioned situations. That is, according to a first 
aspect of the present invention, there is provided a liquid 
crystal display device comprising first and second substrate 
disposed to oppose each other with a gap therebetween, a 
sealing member disposed between the first and second 
substrates so as to surround a predetermined area of the 
substrates, and liquid crystal injected into the 
predetermined area between the first and second substrates, 
wherein the first substrate has a size greater than that of 
the second substrate and a part of the sealing member is 
protruded from the second substrate so that the sealing 
member is disposed in a closed pattern on the first 
substrate, wherein the part of the protruded sealing member 
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and the first substrate form a liquid crystal holding part 
which communicates with the gap between the first and second 
substrates, and wherein the liquid crystal holding part is 
closed after the dropped liquid crystal is injected into the 
gap between the first and second substrates. 
[0011] 

According to a second aspect of the present invention, 
there is provided an information transmission apparatus 
comprising: a graphic controller for outputting a data 
signal and a scanning signal; a scanning signal control 
circuit for outputting scanning line address data and a 
scanning signal; an information signal control circuit for 
outputting display data and a scanning signal; and the 
liquid crystal display device according to claim 1. 
[0012] 
[Operation] 

According to the above-mentioned constructions, when 
the liquid crystal is dropped in the liquid crystal holding 
part, the dropped liquid crystal is surely received in the 
liquid crystal holding part and is injected between the 
substrates. When the closing material is dropped in the 
liquid crystal holding part after injecting the liquid 
crystal, the dropped closing material is surely received in 
the liquid crystal holding part, thereby sealing the liquid 
crystal. 
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[0013] 
[Embodiments] 

Now, embodiments of the present invention will be 
described. Here, the same elements as those shown in Figs. 
1 and 2 are denoted by the same reference numerals and 
descriptions thereof will be omitted. 

[0014] 

First, a first embodiment of the present invention will 
be described with reference Figs. 3 to 5. 
[0015] 

In the present embodiment, a TFT substrate (first 
substrate) 2 has a size greater than that of a CF (Color 
Filter) substrate (second substrate) 3 and a sealing member 
21 is formed on the TFT substrate 2 in a shape of a closed 
pattern surrounding a display part 5 (see Fig. 3) . A part 
of the sealing member 21 is protruded from the CF substrate 
3 and a liquid crystal holding part 22 is formed by the 
protruded part of the sealing member and the TFT substrate 2. 
The liquid crystal holding part 2 communicates with a gap 
between the substrates. The sealing member 21 may be formed 
using a screen printing method and the sealing member 21 is 
made of UV-curing epoxy resin containing spacers. The 
curing of the sealing member 21 is performed by irradiating 
UV rays while pressing the substrates after positioning and 
bonding the TFT substrate 2 on which the sealing member 21 
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is applied and the CF substrate 3. The gap between the 
substrates 2 and 3 is kept 6 jluti by the spacers and the cured 
sealing member 21 is expanded from the printed sealing 
member by means of the pressing. However, since the part of 
the sealing member 21 protruded from the CF substrate 3 is 
not affected by the pressing, the part of the sealing member 
keeps the shape at the time of printing (a dome shape with a 
width of 200 nm and a height of 20 \m) . 
[0016] 

The injection of the liquid crystal into the display 
part 5 is performed by dropping the liquid crystal in the 
liquid crystal holding part 22 in vacuum. The closing 
process is performed by restoring the liquid crystal display 
device 20 to the atmospheric pressure, removing the liquid 
crystal remaining in the liquid crystal holding part 22, 
dropping the closing material 9 in the liquid crystal 
holding part 22, and then curing the closing material. The 
liquid crystal display device 20 obtained in this way is 
subjected to an annealing process at a temperature of 100°C 
for an hour and opaque portions of the display part of the 
TFT substrate 2 is removed by etching, thereby completing a 
transmission liquid crystal display device. 

[0017] 

Next, operations of the above-mentioned embodiment are 
described. 
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[0018] 

When the liquid crystal is dropped in the liquid 
crystal holding part 22, the dropped liquid crystal is 
surely received in the liquid crystal holding part 22 and 
the received liquid crystal is injected into the display 
part 5. When the closing material 9 is dropped in the 
liquid crystal holding part 22, the dropped closing material 
9 is surely received in the liquid crystal holding part 22 
and the received closing material 9 seals the liquid crystal 
in the display part 5. 

[0019] 

Next, advantages of the above-mentioned embodiment are 
described. 

[0020] 

According to the present invention, since the dropped 
liquid crystal is surely received in the liquid crystal 
holding part 22 and is injected into the display part 5, the 
liquid crystal is not leaked at the time of injection of the 
liquid crystal. In addition, since the liquid crystal is 
surely sealed by the closing material 9, the leakage of 
liquid crystal due to heating the liquid crystal display 
device can be prevented. The inventors of the present 
invention heated the liquid crystal display device 20 in the 
annealing process after injecting the liquid crystal, but no 
leakage of liquid crystal due to the annealing process was 
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observed. In addition, the inventors kept the liquid 
crystal display device 20 at a temperature of 120°C for ten 
hours, but no leakage of liquid crystal due to the heating 
treatment was observed at all. Since the liquid crystal is 
not leaked, the contamination of the wire bonding pads 
described in the related art does not occur, thereby 
obtaining a liquid crystal display device with high quality. 
The liquid crystal display device according to the present 
embodiment was subjected to a high-temperature and high- 
humidity operation test at a temperature of 60°C and at 
humidity of 90% or a reliability test at a heating cycle of 
20 cycles and at a temperature of 30 to 70°C without 
cleaning it, and as a result, no failure was observed at all. 
On the other hand, since the liquid crystal is surely sealed 
and is not leaked as described above, the cleaning process 
is not required and the manufacturing processes and 
apparatuses are simplified, thereby reducing the 
manufacturing cost of the liquid crystal display device. In 
addition, since air is not infiltrated into the display part 
at the time of cooling the liquid crystal display device, 
the display quality is not deteriorated. 
[0021] 

As described above, since the liquid crystal is not 
leaked at the time of injecting the liquid crystal, the 
amount of liquid crystal to be dropped can be decreased. 
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Specifically, when the size of the display part 5 is 1 inch, 
only several mg of liquid crystal may be dropped. Therefore, 
it does not occur that the liquid crystal is not disposed in 
the entire portion of the display part 5, thereby not 
deteriorating the display quality of the liquid crystal 
display device. 
[0022] 

The TFT substrate 2 in the present embodiment employs 
mono-crystalline silicon as an active layer. The mono 
crystalline silicon can be preferably used for the TFT 
substrate, since a thin film obtained through epitaxial 
growth of porous silicon as a seed material allows liquid 
crystal driving circuits and other peripheral driving 
circuits to be formed on the same substrate. A technique of 
forming the TFT substrate is disclosed in Japanese 
Unexamined Patent Application Publication No. H03-194115. 
The present embodiment may be applied to any liquid crystal 
display device such as an active matrix type liquid crystal 
display device and a simple matrix type liquid crystal 
display device. 

[0023] 

Next, another embodiment of the present invention will 
be described with reference to Fig. 4. 
[0024] 

In the present embodiment, a plurality of TFT 
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substrates is formed and a plurality of liquid crystal 
display devices is simultaneously manufactured. 
[0025] 

In each TFT substrate 2, poly-crystalline silicon is 
formed on a quartz glass and poly-silicon thin film 
transistors are formed. An alignment film is formed on the 
TFT substrate 2 and is subjected to a rubbing process. The 
sealing member 21 described in the above-mentioned 
embodiment is formed thereon. The CF substrate (not shown) 
having been subjected to the rubbing process is attached 
thereto. The CF substrates are individually cut. After 
bonding both substrates to each other and curing the sealing 
member 21, the liquid crystal is injected. At the time of 
injecting the liquid crystal, the liquid crystal is dropped 
in the liquid crystal holding part 22 of each panel in 
vacuum. The quartz glass is cut into individual panels 
after performing the closing process and the annealing 
process is performed, thereby completing the panels. 

[0026] 

According to the present embodiment, the same 
advantages as the above-mentioned embodiment is obtained and 
it is also possible to simultaneously form a plurality of 
liquid crystal display devices on one substrate. 

[0027] 

In the embodiments described above, the liquid crystal 
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holding part 22 is formed in a rectangular shape but is not 
limited to the rectangular shape. That is, it may be formed 
in a variety of shapes. Finally, peripheral devices of the 
liquid crystal display device 20 will be simply described 
with reference to Fig. 5. 
[0028] 

A scanning signal supply circuit 402 and an information 
signal supply circuit 4 03 are connected to the liquid 
crystal display device 20 according to the present invention. 
A scanning signal control circuit 404, an information signal 
control circuit 406, a driving control circuit 405, and a 
graphic controller 407 are sequentially connected to the 
circuits 402 and 403. Data and scanning signals are 
transmitted to the scanning signal control circuit 404 and 
the information signal control circuit 406 through the 
driving control circuit 405 from the graphic controller 407. 
The data are converted into address data and display data by 
the circuits 404 and 406. The scanning signals are 
transmitted to the scanning signal supply circuit 402 and 
the information signal supply circuit 403. The scanning 
signal supply circuit 402 supplies scanning signals with a 
waveform determined based on the scanning signals to the 
scanning electrodes determined based on the address data. 
The information signal supply circuit 403 supplies 
information signals with a waveform determined based on 
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white or black display details from the display data and the 
scanning signals. 
[0029] 
[Advantages] 

As described above, according to the present invention, 
since the dropped liquid crystal is surely received in the 
liquid crystal holding part and then injected, the liquid 
crystal is not leaked at the time of injection. In addition, 
since the liquid crystal is surely sealed with the closing 
material, it is possible to prevent the leakage of liquid 
crystal due to heating the liquid crystal display device. 
That is, since the liquid crystal is not leaked, the wire 
bonding pads are not contaminated unlike the related art, 
thereby obtaining a liquid crystal display device with high 
quality. In addition, since the cleaning process for the 
leaked liquid crystal is not required, the manufacturing 
processes or apparatuses are simplified, thereby reducing 
the manufacturing cost for the liquid crystal display device. 
Since the liquid crystal is surely sealed with the closing 
material, air is not infiltrated into the display part even 
when the liquid crystal display device is cooled. 

[0030] 

On the other hand, since the leakage of liquid crystal 
is prevented at the time of injection as described above, 
only a small amount of liquid crystal may be dropped. 
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Therefore, it does not occur that the liquid crystal is not 
disposed in the entire portion of the display part of the 
liquid crystal display device, thereby not deteriorating the 
display quality. 

[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a schematic view illustrating a shape of a 
conventional sealing member. 
[Fig. 2] 

Fig. 2 is a schematic view illustrating a problem of 
the related art. 
[Fig. 3] 

Fig. 3 is a schematic view illustrating a shape of a 
sealing member according to the present invention. 
[Fig. 4] 

Fig. 4 is a schematic view illustrating a method of 
simultaneously manufacturing a plurality of liquid crystal 
display devices. 
[Fig. 5] 

Fig. 5 is a schematic view illustrating peripheral 
devices of the liquid crystal display device according to 
the present invention. 
[Reference Numerals] 

2: FIRST SUBSTRATE (TFT SUBSTRATE) 



- 17 - 



3: SECOND SUBSTRATE (CF SUBSTRATE) 

5: PREDETERMINED AREA (DISPLAY PART) 

20: LIQUID CRYSTAL DISPLAY DEVICE 

21: SEALING MEMBER 

22: LIQUID CRYSTAL HOLDING PART 

404: SCANNING SIGNAL CONTROL CIRCUIT 

4 06: INFORMATION SIGNAL CONTROL CIRCUIT 

407: GRAPHIC CONTROLLER 
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